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ENGLISH-ABST: 

This invention relates to stabilized transglutaminase which is obtained by drying a solution 
containing transglutaminase and a protein material and to a transglutaminase enzyme 
preparation that contains the stabilized transglutaminase as an active ingredient, wherein a 
partial protein hydrolysate is preferred as the protein material. 
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This invention relates to a stable transglutaminase preparation having excellent shelf life (as 
the case may be, transglutaminase is abbreviated as TGase hereinafter). 
(Background Art) 

Decreased enzyme activities are observable in many enzymes when stored for a prolonged 
period of time. 

TGase is an enzyme whose enzyme activity is decreased in a marked degree due, mainly, to 
oxygen when stored for a prolonged period of time. In consequence, a process in which an 
organic acid, an inorganic acid, a polyphenol, a thiol compound, a sugar alcohol and the like 
are used as additives has been developed with the aim of improving shelf life of TGase (cf. 
Japanese Patent Application JP 4 207 194 A). However, improvement of shelf life by these 
additives is not sufficient. Especially, when TGase is stored under severe conditions such as 
storage throughout the summer season after its production, it is necessary to provide a 
proper means such as the use of an oxygen scavenger or vacuum treatment of the 
packaging, but these means are also still unsatisfactory. 
(Disclosure of the Invention) 

In view of the above, it therefore becomes an object of the present invention to provide a 
TGase enzyme preparation which can be stored for a prolonged period of time at ordinary 
temperature without requiring oxygen scavenger, vacuum packaging and the like and a 
transglutaminase enzyme preparation which contains the same. 

With the aim of achieving the aforementioned object, the inventors of the present invention 
have conducted intensive studies and found that treatment of TGase by a specified method 
using a specified substance can stabilize it markedly so that its enzyme activity does not 
decrease even after a prolonged period of storage at ordinary temperature, and have 
accomplished the present invention on the basis of such a finding. 

Accordingly, the present invention relates to a TGase enzyme preparation obtainable by 
drying a solution containing TGase and a partial protein hydrolysate. 

The following illustratively describes the present invention. 

Origin of the TGase to be stabilized in the present invention is not particularly limited, with 
the proviso that it is an enzyme having TGase activity. Examples of such an enzyme include 
those which are originated from mammals such as guinea pig and the like (cf. Japanese 
Patent Publication No. JP 1 050 382 B) microorganisms such as of the genera 
Streptoverticillium and the like (for example, see Japanese Patent Application JP 1 027 471 
A) and fishes such as codfish and the like (for example, see Nobuo Seki et aL, Japan Journal 
of Scientific Fisheries, vol.56, p. 125, 1990) and those which are obtained by recombinant 
DNA techniques making use of biotechnology (cf. Japanese Patent Application JP 1 300 889 
A, JP 5 199 883 A and JP 6 225 775 A). Of these enzymes, microbial TGase is desirable from 
the view point that it can be produced in a large scale and does not require calcium for the 
expression of its enzyme activity. 

Purity of the TGase to be stabilized also has no particular limitation. That is, either crude 
product or high purity product obtained by purification can be stabilized. 

Next, a partial protein hydrolysate to be used as a stabilizing agent is described. 

The partial protein hydrolysate can be obtained in the usual way. That is, using papain, 
bromelain, trypsin or the like enzyme, hydrochloric acid or the like acid or sodium hydroxide 
or the like alkali as a partial hydrolysis agent, a protein material is partially hydrolyzed under 
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usually used partial hydrolysis conditions. As a matter of course, commercially available 
partial hydrolysates may also be used. The degree of hydrolysis of the partial hydrolysate has 
no particular limitation, provided that it has the TGase stabilizing function. In addition, the 
partial protein hydrolysate to be used in the present invention may be not only a purified 
product but also a product partially contaminated with impurities such as amino acids formed 
during the protein hydrolysis, provided that it has the TGase stabilizing function. 

Drying of a solution containing TGase an a partial protein hydrolysate, namely stabilization of 
TGase by the aforementioned specified method using a partial protein hydrolysate, may be 
effected for example by either method In which (1) a partial protein hydrolysate is added 
during the production process of TGase or (2) a partial protein hydrolysate as the stabilizing 
agent is added to the produced TGase powder in a solvent, followed by dispersion and mixing 
and subsequent drying. 

Illustratively, in the case of the method (1) in which a partial protein hydrolysate is added 
during the production process of TGase, a partial protein hydrolysate as the stabilizing agent 
is added to an enzyme solution sterilized after completion of culturing for the production of 
TGase in a production process disclosed for example in Japanese Patent Application JP 1 027 
471 A (corresponding U.S. Patent 5,156,956), immediately or during its concentration step, 
subsequently drying the mixture. Of the two adding modes, the latter case in which a partial 
protein hydrolysate is added to the enzyme solution after its concentration to a certain level 
is preferred, because the partial protein hydrolysate can be dissolved easily. Particularly, 
wheat protein and the like can be dissolved and uniformed more easily when a TGase 
solution becomes viscous by its concentration to a certain level. 

When the method (2) is employed, the produced TGase powder an a partial protein 
hydrolysate are dispersed in a solvent and mixed. This case is a method in which a partial 
protein hydrolysate as the stabilizing agent and TGase are uniformly mixed by dispersing or 
dissolving them in a solvent such as water, a buffer solution, ethanol or the like and then 
dried. 

In both cases of the methods (1) and (2), it is not necessary to positively set a retention time 
after the addition of the partial protein hydrolysate and before the drying, but it is desirable 
to set a retention time within such a period that the enzyme activity does not decrease. 

In this connection, the drying can be effected by a usually used means such as drying under 
reduced pressure, freeze drying or the like which does not cause inactivation of TGase. 

Next, amounts of the TGase and stabilizing agent to be used when TGase is stabilized by the 
present invention are described. In the stabilizing methods (1) and (2) described above, 
there is no difference when these amounts are expressed by converting them to dry basis. 
That is, when TGase has a specific activity of approximately from 0.1 to 10 units/mg, the 
protein material is used in an adding ratio of from 0.01 to 200 weight parts, preferably from 
0.5 to 100 weight parts, per 1 weight part of the enzyme. When the amount of the partial 
protein hydrolysate is less than 1 weight part, its function to protect TGase is so weak that 
stabilization of the enzyme cannot be achieved. On the other hand, when the amount 
exceeds 200 weight parts, its protection function can be obtained but the resulting stabilized 
TGase has such a low activity that it is not suitable for practical use in food due to low 
expression of the TGase function. 

A point which should not be overlooked in relation to the present invention is that TGase 
cannot be stabilized when dry powder of TGase is simply mixed with dry powder of a protein 
material even if TGase and the protein material are used within the aforementioned range. 
Stabilization of TGase can be attained for the first time by drying a solution containing TGase 
and the partial protein hydrolysate. By doing this, it seems that TGase is incorporated into 
the matrix of a partial protein hydrolysate, particularly into the matrix of the partial protein 
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hydrolysate in liquid form in which crosslink bonding (to be described later) Is formed by 
TGase, and, as the result, protected from oxygen in the air and stabilized. 

The transglutaminase preparation (dry form) obtained in this manner may be used or 
distributed as it is, or other components (dry form) may be added to the transglutaminase 
preparation (dry form) obtained in this manner and used or distributed in the form of an 
enzyme preparation. 

Though it varies depending on the use of the enzyme preparation of the present invention, 
the component to be added may be selected optionally from additives generally used In 
enzyme preparations or used in the prior art TGase enzyme preparation. As such additives, 
various protein materials may be used, including milk proteins such as powdered milk, 
casein, casein sodium, casein calcium and the like, as well as wheat protein, soybean protein 
and the like. In addition, polyphenol, organic acid salts such as citrate and the like may also 
be blended. Also can be blended are seasoning materials such as salt, pepper, sugar, sodium 
glutamate, sodium inosinate, sodium guanylate and the like and emulsiflers such as lecithin, 
monoglyceride and the like. 

In this connection, the TGase content of the enzyme preparation of the present invention Is 
generally from 0.1 to 99 weight parts, preferably from 1 to 90 weight parts, per 100 weight 
parts of of the preparation. The content if less than 0.1 weight part would bear no function as 
the enzyme even with considerably increased dose of the enzyme preparation and if 
exceeding 99 weight parts would pose a difficulty in handling the preparation, because its 
amount to be added to the food of interest would become extremely small. 

In comparison with those which are not stabilized, the TGAse preparation of the present 
invention shows markedly small degree of periodical decrease in the enzyme activity and 
maintains at least about 80% of the initial activity even after one year of Its production, so 
that it can be used effectively in a broad range of applications which include modification and 
adhesion of dairy products such as ice cream, yogurt, cheese and the like, animal or fish 
paste products such as ham, sausage, boiled fish paste and the like and various types of 
meat such as beef, pork, chicken meat and the like, as well as of baked wheat products such 
as bread and the like and pastas such as spaghetti and the like. Such effects are obtained by 
the modification of protein and peptide contained in materials of these products through the 
formation of Intramolecular or intermolecular crosslink bonding generated by the enzyme 
action of TGase. 

Though the TGase preparation obtained by the present invention has markedly high stability 
and shows extremely small degree of periodical inactivation as described In the foregoing, 
the degree of periodical inactivation can be further reduced by preserving or distributing it in 
an oxygen impermeable container having low oxygen permeability. It is desirable that the 
material of such a container has an oxygen permeability of 100 ml/m (2)[mlddot] 101325 Pa 
[middot]24h or less, preferably 30 ml/m (2)[middot]atm[middot]24 h or less. Examples of 
the container which satisfies the above criteria include containers in the form of a bag, a 
bottle and other shapes made of aluminum foil, aluminum deposition film, a polyvinyl alcohol 
resin, a nylon resin, a polyvinylidene chloride resin and the like. 

In this connection, the activity unit of TGase Is measured and defined as follows. That Is, the 
enzyme reaction is carried out using benzyloxycarbonyl-L-glutaminylglyclne and 
hydroxylamine as substrates, the thus formed hydroxamic acid is allowed. to form its Iron 
complex in the presence of trichloroacetic acid and then absorbance at 525 nm Is measured 
to determine the amount of hydroxamic acid using a calibration curve and calculate the 
enzyme activity (cf. aforementioned Japanese Patent Application JP 1 027 471 A. 

As it is universally known, TGase is an enzyme which catalyzes acyl rearrangement reaction 
of the gamma-carboxyamide group of glutamine residues In peptide chains. When the [epsi]- 
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amino group of lysine residues in protein acts as an acyl receptor, TGase catalyzes formation 
of [epsi]-(gamma-Glu)-Lys crosslink bonding In or between the protein molecules. Making 
use of such a function of TGase, modification of protein or peptide can be made (cf. Use 
Examples 1 to 5 which will be described later). Also, when water functions as an acyl 
receptor, this enzyme promotes a reactlonJn which glutamlne residue is deaminated and 
converted into glutamic acid residue. 

As has been described in the foregoing, the present invention relates to a TGase preparation 
obtainable by drying a solution containing TGase and a partial protein hydrolysate. Since the 
thus obtained TGase preparation is protected from the reduction of its enzyme activity 
caused by oxidation, it has a great advantage in that it can be preserved stably for a 
prolonged period of time at ordinary temperature in an oxygen-containing atmosphere. 

As a matter of course, it is evident that the TGase preparation of the present invention can 
be provided with more higher stability, not only by containing them in oxygen-impermeable 
containers as described in the foregoing but also by further adding an oxygen scavenger 
thereto or by employing vacuum packaging or nitrogen- filled packaging. 
(Best Mode of Carrying out the Invention) 

The following describes the present invention further in detail with reference to some 
examples. As a matter of course, the technical range of the present invention is not limited 
by these examples. 
Inventive Example 1 

Using a Hovert[R] Mixer (manufactured by Bokusui), 1 kg of microbial TGase (specific 
activity, 1.0 unit/mg) prepared in accordance with the method of Example 1 disclosed in the 
aforementioned Japanese Patent Application JP 1 027 471 A was thoroughly mixed with 1 kg 
of each of the partial protein hydrolysates shown in the following Table 1 or, for the sake of 
comparison, with 10 g of sodium citrate disclosed in the aforementioned Japanese Patent 
Application JP 4 207 194 A (control (2)), and the resulting mixture was added to 5 kg of 
water. After dissolving the components by mixing and allowing the resulting solution to stand 
at room temperature for about 30 minutes, TGase was treated by drying the solution under a 
reduced pressure. In each case, specific activity after the treatment was around 0.45 
unit/mg. 

The thus treated TGase preparation was packed and sealed in a container made of an 
aluminum laminate film (PET 12 [micro]/PE 15 [micro]/AI 9 [micro]/PE 15 [micro]/L-LDPE 70 
[micro]) and preserved at 24[deg]C for 1 year. Results of the measurement of activities of 
the preserved TGase preparation samples are also shown in Table 1. In this case, a TGase 
sample which has been treated without adding a partial protein hydrolysate and the like 
stabilizing agents was also prepared to be used as a control (control (1)). Also, a powder 
mixture consisting of 1 kg of the same transglutaminase having a specific activity of 1.0 
unit/mg and 1 kg of "Sun Lacto"[R] was preserved under the same conditions to be used as a 
control (control (3)). 

As shown in Table 1, it was confirmed that each of the TGase samples which have been 
subjected to the stabilization treatment of the present invention using a partial hydrolysate 
as the stabilizing agent was stabilized with a significant effect, in comparison with the 
controls. Also, the partial protein hydrolysate was significantly excellent even in comparison 
with sodium citrate usually used as a stabilizing agent. In addition to the above, stabilizing 
effect of the partial protein hydrolysate was not found when used as a powder mixture. 

Table contents not available. Please see the table in the original document. The original 
document or individual tables may be available via links from this document. 

Inventive Example 2 
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A fermentation broth of TGase prepared in accordance with the method of Example 1 
disclosed in the aforementioned Japanese Patent Application JP 1 027 471 A was filtered, the 
resulting filtrate was subjected to ethanol separation to obtain a precipitate (specific activity, 
0.5 unit/mg) and then 1 weight part of each of the stabilizing agents shown in Table 2 was 
added to 1 solid weight part of the thus obtained precipitate and uniformly mixed using a 
mixer. This was then dried under a reduced pressure to obtain the TGase preparation of the 
present invention. In each case, specific activity was around 1.5 unit/mg. 

The thus treated TGase preparation was packed and sealed in the same aluminum laminate 
film container of Inventive Example 1 and preserved at 24[deg]C for 1 year. Results of the 
measurement of activities of the preserved enzyme samples are also shown in Table 2. In 
this case, a TGase sample which has been treated without adding a partial protein 
hydrolysate as the stabilizing agent was also prepared to be used as a control. 

As shown in Table 2, it was confirmed that each of the TGase samples which have been 
subjected to the stabilization treatment of the present invention was stabilized with a 
significant effect, in comparison with the control. The enzyme activity just after drying of 
each sample subjected to the treatment of the present invention is also shown in the same 
table, and the results also confirm that loss of the enzyme activity during the stabilization 
treatment of the enzyme can be reduced by adding the stabilizing agent. 

Table contents not available. Please see the table in the original document. The original 
document or individual tables may be available via linl<s from this document. 



From the transglutaminase preparation samples of Inventive Example 2 which have been 
stored for one year after the preparation, the sample stabilized using a wheat protein partial 
hydrolysate ("Glutamine Peptide"[R] manufactured by DMV Japan) was selected and added 
to various foods described below to evaluate enzymatic function of transglutaminase. In 
this case, the transglutaminase preparation stabilized using "Glutamine Peptide"[R] is used 
herein simply as a typical example, and it is a matter of course that transglutaminase 
preparation samples prepared using other stabilizing agents than the "Glutamine Peptide" [R] 
can also show similar function. When the TGase preparation of the present invention is 
allowed to act upon protein or peptide, [epsi]-(gamma-Glu)~Lys crosslink bonds are formed 
in or between protein or peptide molecules, thereby rendering possible modification of 
protein or peptide. 
Use Example 1 (Meat sausage) . 

To 1,000 g of 3 mm square pork having a fat content of about 30% were added 20 g of salt 
and 450 g of ice water, followed by thorough mixing using a Stefan cutter. To this were 
further added 70 g of a soybean protein article ("Ajipron S2"[R] manufactured by Ajinomoto), 
5 g of polyphosphate, 10 g of a seasoning ("I-7"[R] manufactured by Ajinomoto) and 10 g 
(15,000 units) of the aforementioned TGase preparation, subsequently mixing the contents 
using a Stefan cutter until final temperature of the mixture became 10[deg]C or below. In 
this case, the amount of added TGase was 2.5 units per 1 g protein. The thus obtained meat 
paste was packed in a casing, subjected to 15 minutes of smoking at 80[deg]C in a smoke 
house and 45 minutes of boiling at 75[deg]C and then cooled to obtain a frankfurter. 

As controls, two products were prepared by repeating the same procedure except that the 
aforementioned TGase preparation was not added in one control and the aforementioned 
TGase preparation was not added and the amount of ice water to be added was reduced to 
250 g in the other control. 

When the thus obtained three types of frankfurters were evaluated by comparing them 
organoleptically, the control in which 450 g of ice water was added but TGase was not used 



showed a poor touch to the teeth with no elasticity. Also, its shape as the final product 
became lean. However, when TGase was used, the product prepared using 450 g of ice water 
showed excellent quality, maintaining its elasticity and shape which were similar or superior 
to those of a product prepared using 250 g of ice water. Thus, the use of the aforementioned 
TGase preparation has rendered possible further water thinning (increase in water addition 
ratio) while keeping the product quality in the production of sausages. 
Use Example 2 (Ice cream) 

A 200 g portion of milk was put into a 1 liter capacity container and warmed at 50[deg]C on 
a low fire, to which was subsequently added thoroughly loosened three egg yolks. To this 
was added 0.2 g the aforementioned TGase preparation (1 unit per 1 g protein of the 
mixture), subsequently keeping the resulting mixture for 10 minutes. During this period, 
temperature of the mixture was controlled at 40 to 50[deg]C. Next, 150 g of sugar and a 
table spoon-full of corn starch were added thereto and thoroughly mixed and then the 
mixture was heated on a low fire while thoroughly mixing until it becomes thick. Next, the 
bottom of the container was put into ice water and a few drops of vanilla essence was added 
while mixing the contents of the container. A 150 g portion of raw cream was added thereto 
and thoroughly mixed. Next, the thus obtained ice cream mix was transferred into a freezer 
and kept for 1 to 2 hours until Its surface became solid, and then the entire portion was 
mixed. By repeating this step three times, an ice cream was obtained. In this case, for the 
sake of comparison, an ice cream (control product) was prepared by repeating the same 
process except that TGase was not added. 

When the thus obtained two types of ice creams were organoleptically evaluated, the ice 
cream prepared In accordance with the present invention was excellent in spoon handling, 
smooth, strong in oily feeling and excellent in the taste and flavor. Also, its shape-keeping 
ability after 20 minutes of standing at room temperature was excellent in comparison with 
the control product, keeping Its original shape almost completely though a slight stickiness 
was observed. These characteristic properties can be regarded as a result of the stabilization 
of milk protein emulsion effected by the action of TGase upon milk protein to form Glu-Lys 
bonding. 

Use Example 3 (Yogurt) 

A 1 kg portion of milk (fat-free solid content, 8.3%) was put into a 2 liter capacity beaker 
and mixed with the aforementioned preparation TGase in a ratio of 1 unit per 1 g milk 
protein, and the mixture was stirred for 1 hour at 25[deg]C. After 1 hour of standing, this 
was heated at 95[deg]C to inactivate transglutaminase. When the temperature reached 95 
[deg]C, this was immediately cooled down to 44[deg]C and mixed with 1.5% per milk 
material of a commercial lactic acid bacterium starter "Joghurt V2"[R] (manufactured by 
WIESY) to carry out about 4.5 hours of fermentation at the same temperature (inventive 
product). The thus obtained yogurt trial product showed a pH value of 4.65. For the sake of 
comparison, a yogurt sample was prepared for trial by repeating the same process except 
that the aforementioned TGase preparation was not used (control product). 

When each of these trial products was allowed to stand for 3 weeks In a refrigerator (about 
15[deg]C), water separation ratio (weight ratio of separated milk serum to total yogurt) of 
the TGase- free control product reached 4.5%, but the TGase-added inventive product 
showed only 0.2% of the separation ratio, hardly showing water separation In appearance 
when observed by the naked eye, and the effect of TGase was still significant even when 40 
days passed after Its production. 

According to an organoleptic evaluation carried out by 20 expert panelists 40 days after the 
production, the control product contained some raw granules and its eating touch was rough, 
while raw granules were not found in the inventive product which showed smooth eating 
touch inherent to yogurt. Similar to the aforementioned case, these characteristic properties 
can be regarded as a result of the stabilization of milk protein emulslfication effected by the 
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action of TGase upon milk protein to form Giu-Lys bonding. 
Use Example 4 (Bread) 

A 700 g portion of wheat flour (first grade hard flour) was mixed with 20 g of yeast, 1.3 g of 
yeast food and 380 g of water using a mixer, and the mixture was allowed to stand for 4 
hours at 25[deg]C and at a humidity of 75% to effect primary fermentation, thereby 
obtaining a sponge dough. At the time of the completion of the fermentation, the dough 
showed a temperature of 28[deg]C and a pH value of 5. 3. Using a mixer, this sponge dough 
was further kneaded with 300 g of other dough material (first grade semi-hard wheat flour), 
20 g of salt, 30 g of sugar, 30 g of glucose, 30 g of shortening, 220 g of water and 0. 2 unit 
per 1 g protein of the aforementioned TGase preparation. After allowing to stand for about 10 
minutes at the same temperature of the kneading, this was equally divided into 5 balls, 
allowed to stand for 10 minutes at 28[deglc and then packed in a baking mold. This was 
again subjected to 50 minutes of fermentation at 37[deg]C and at a humidity of 85%. 
Thereafter, the thus fermented dough was put into an oven and baked at 220[deg]C for 40 
minutes to prepare white bread (Inventive product). As a control, another white bread was 
prepared by repeating the same process except that the aforementioned TGase preparation 
was not used (control product). 

The thus obtained two types of white bread samples were subjected to organoleptic 
evaluation in the following manner. That is, each of the white bread samples 4 days after the 
baking was cut in slices of 1.5 cm in thickness to carry out absolute organoleptic judgement 
by 10 panelists (5 males and 5 females) in terms of its texture, appearance, elasticity and 
eating touch, thereby finding that the product was excellent in all of the evaluation items in 
comparison with those of the TGase-free control product. 
Use Example 5 (Spaghetti) 

A 2,000 g portion of durum semolina flour ("Leone B"[R] manufactured by Nisshin Flour 
Milling) was mixed with 1 unit per 1 g flour protein of the aforementioned TGase preparation 
and 600 g of city water, and the mixture was kneaded for 10 minutes and immediately 
subjected to an extrusion noodle making to obtain spaghetti cut to about 40 cm In length 
(inventive product). At the same time, another spaghetti was prepared by repeating the 
same process except that the aforementioned TGase preparation was not used (control 
product). 

Results of the evaluation of the thus obtained noodle samples showed that the TGase-added 
product was excellent in hardness and elasticity, namely visco-elasticity, and organoleptically 
desirable, in comparison with the TGase-free control product. 
(Industrial Applicability) 

According to the present invention, a TGase preparation which shows extremely low level of 
activity loss even after standing at ordinary temperature can be obtained easily. This 
transglutaminase enzyme preparation of the present invention can be stored at ordinary 
temperature for a prolonged period of time. 

In addition, not only the TGase enzyme preparation of the present invention can be used in 
the production of various foods such as sausage, ice cream, yogurt, bread, spaghetti and the 
like, but also proteins or peptides contained In raw materials of these foods can be modified 
by the use therepf and the quality of these foods can therefore be improved thereby. 

ENGLISH-CLAIMS: 

Return to Top of Patent 

- A transglutaminase preparation comprising a transglutaminase enzyme and a partial 
protein hydrolysate, which is obtainable by drying a solution containing transglutaminase 
and the partial protein hydrolysate. 

- The transglutaminase preparation according to claim 1 which is in freeze-dried form. 



- A transglutaminase enzyme preparation which comprises the stabilized 
transglutaminase preparation of claim 1 or 2 and an additive agent. 

- The transglutaminase enzyme preparation according to claim 3, wherein the additive 
agent is at least one member selected from polyphenol and organic acid salts. 

- A method for modifying proteins or peptides which conriprises allowing the stabilized 
transglutaminase preparation of claim 1 or 2 or the enzyme preparation of claim 3 or 4 to 
act upon a protein or a peptide, thereby effecting formation of [epsi]-(gamma-Glu)-Lys 
crosslink bonding in or between molecules of the protein or peptide. 

- A transglutaminase package in which the stabilized transglutaminase preparation of 
claim 1 or 2 or the enzyme preparation of claim 3 or 4 is packed and sealed in a container 
made of a material having an oxygen permeability of 100 ml/m (2)[middot] 101325 Pa 
[middot]24h or less or subjected to vacuum packaging or nitrogen-filled packaging optionally 
together with an oxygen scavenger. 



GERMAN-CLAIMS: 

- Transglutaminasezubereitung, umfassend eine Transglutaminaseenzym und ein 
Teilproteinhydrolysat, erhaltlich durch Trocknen einer Losung, die Transglutaminase und ein 
Teilproteinhydrolysat enthalt. 

- Transglutaminasezubereitung nach Anspruch 1, die in gefriergetrockneter Form vorliegt. 

- Transglutaminaseenzymzubereitung, welche die stabilisierte Transglutaminasezubereitung 
nach Anspruch 1 oder 2 und ein Zusatzmittel umfast. 

- Transglutaminaseenzymzubereitung nach Anspruch 3, worin das Zusatzmittel mindestens 
ein Mitglied ist, ausgewahit aus Polyphenol und Salzen organischer Sauren. 

- Verfahren zur Modifizierung von Proteinen oder Peptiden, umfassend das Ermoglichen des 
Einwirkens der stabilisierten Transglutaminasezubereitung nach Anspruch 1 oder 2 oder 
deren Enzymzubereitung der Anspruche 3 oder 4 auf ein Protein oder ein Peptid, wodurch die 
Bildung einer [epsi]-(gamma -Glu)-Lys-Vernetzungsbindung in oder zwischen Molekulen des 
Protein oder Peptids bewirkt wird. 

- Transglutaminasepackung, in welcher die stabilisierte Transglutaminasezubereitung nach 
Anspruch 1 oder 2 oder die Enzymzubereitung von Anspruch 3 oder 4 in einem Behalter aus 
einem Material mit einer Sauerstoffdurchlassigkeit von 100 ml/m ( 2)[middot]101325 Pa 
[middot]24 h oder weniger verpackt oder verslegelt ist, oder einer Vakuumverpackung 
unterzogen wurde, oder einer Stickstoff-gefullten Verpackung, normalerweise zusammen mit 
einem Sauerstofffanger. 



FRENCH-CLAIMS: 

- Preparation de transglutaminase comprenant I'enzyme transglutaminase et un hydrolysat 
de proteine partielle qui peut etre obtenue par sechage d'une solution contenant la 
transglutaminase et Thydrolysat de proteine partielle. 

- Preparation de transglutaminase selon la revendication 1, qui se presente sous forme 
lyophiiisee. 

- Preparation enzymatique de transglutaminase qui comprend la preparation de 
transglutaminase stabilisee selon la revendication 1 ou la revendication 2 et un additif. 

- Preparation enzymatique de transglutaminase selon la revendication 3, dans laquelle 
radditif est au moins un membre choisi parmi le polyphenol et des sels d'acides organiques. 

- Procede de modification de proteines ou de peptides qui comprend le fait de laisser la 
preparation de transglutaminase stabilisee selon la revendication 1 ou la revendication 2 ou 
la preparation enzymatique selon la revendication 3 ou la revendication 4 pour agir sur une 
proteine ou un peptide, effectuant ainsi la formation de liaison de reticulation [epsi]-(gamma- 
Glu) Lys dans ou entre les molecules de la proteine ou du peptide. 

- Emballage pour transglutaminase dans lequel la preparation de transglutaminase 
stabilisee selon la revendication 1 ou la revendication 2 ou la preparation enzymatique selon 
la revendication 3 ou la revendication 4 est emballee et scellee dans un recipient fabrique 
dans un materiau ayant une permeabilite a Toxygene de 100 ml/m (2) . 101325 Pa . 24 h ou 



moins ou soumis a un emballage sous vide ou un emballage a atmosphere d'azote 
eventuellement en association a un eliminateur d*oxygene. 
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